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(54) MANUFACTURE OF FUEL CELL SEPARATOR, 
AND THE SEPARATOR 

(57) Abstract 

PROBLEM TO BE SOLVED: To manufacture a separator 
having a hydrophiRc property, without needing a 
complicated working process. 

SOLUTION: In manufacturing a separator, a hydrophflic 
material is mixed in carbonaceous material in advance 
(step S100), to prepare a raw material. The raw material 
powder containing the hydrophilic material is packed 
into a die having a given shape (step S110). A specified 
pressure is applied to the inside of a die, to perform 
press molding (step S120), to complete a separator (step 
S130). Such manufacture makes the hydrophilic material 
be mixed in the raw material powder previously, thereby 
manufacturing the separator having a hydrophilic 
property without applying special treatment for 
hydrophDicity. 
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[ 1 1 fca* W»*tlc fflfL fcf( W» SriB 
ffL,-CB»5XS£^*» ftt*Wl::KB5ltm«:0r£©JB 

ttiiejg wi^pse l x @^ 5 xeic «t o X^mft&Wft 10 

K : HB^fflJ«l-» bt^ 2 ©JnEEWIgSrfi'ft 5 r t 
^^©^©Buffi-fe^-* «:#5«W*»ffl-fe^i^ 
-*©»ifcfrifc. 

fulfill W£M± LT B * 5 X@tt. w - * fiS'J 

tulB^TO^PEELTSfeSXSlCJoV^T, E»TJt©&S 
1*3 T\ SSfBJR7Ktt*«Sr^**v^W»*»?>*SBOP 20 
M it ittjffiglzK'ftfe JC tr JStt»i» fe * 5 S % L fc 

-CJOflE&fTfc 5»*S l «E*©«Ms**JWB1r^ ^-^ © 

XMSrffixfc^m^ffl-fe/-? ©Mil^ifeT'ifco 

ffifc<OMtf.<D&Mft\zt$\,*X, BiilE#&7M4->- htf JJ ?r 
tufS 3 B«j£l::*f LTflMEflDff ©XSSrfrfc 5 j&$Mt% 

flinEJBW^ £ APff L T B * 5 XSK J; o T j HBj«JK8W 

^se l -cb?£© wm \z.im-t h mmmmm * 9 © 

mdMMPr £*PJ± L X B * 5 Xglc J; o tf^Wjc # £ 

Lxmfc<DBmtf&Bi-z>mmmm-t'<i'-9<Dmm 50 
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[M**7l W^lE*©*^*^*'^-*© 

RKjRSWf&tB 2 ©Jnffi©XgfcWLTBr3£©J&:Ri::fifc 

mmm © xe ic ^ t* o x , i sans © igt*^ v ^ ^si 

©Affile irt.M^«^*14feK^-a*-t2)^ 
&tt*£#3«*«tftfflir>*i'-*©5!li£#fc 
I8t#fi 9 1 »ilW**HF-©J#RfcJBift Lfc®*m&*0 
ffiLTBfcT^HBJfcJgSBttSrfteSU K^^JgauW* 
ff 2 ©JHl£E©XS^L-C0fS«)^«-J*JK-t5«M*« 

Hfif£m2©JDlEE©xmi-5feAZ:oT, f£i?2©APJ±©X§ 
T*ffi^-5^S©rtS(c, 4?/,£< £t>j3rJ£©&*tti&SC£ 
^*1-4*(*:S:ft*$*5«S»«Jfeffl-fe>''«i'-^©S!{ig 

JOffiLTBfcT^toriS&SMJSrfEKU 

£fg 2 ©*pff ©latflt LTBr«©»«^fiR»1- 

Mfe^2©iPff©Xg(c5feiioT. tute^{ifi£^95W© 

(+* £ * 5 *»*»«ifefli -fe ^ - 9 ©Mit*fe 

JELTH»fc0f£©*t ^©^ny^SrfOijmLTf^R 
Lfcffi«a5WT-*5 5ft*3S9 4fcf4 1 0|E^©^ttJ& 
ffl-fe^u-^©«5g**fe. 

2] Hute^wr4i±. K*»»i:0f3e©«Ha 

\W&®$kkfrhfi'Q . FJT^©*P/±©Xg©^, 
^Pff©Ig©^[^P^?rtf^51i*«l feV^L. 1 112 

m.<r>mmmm^^ — ^©sis*fe 0 

[!f*«l 3] WEJSWWtt, »«SI»-e*>4S»** 
l ftt*L 1 l !5tt©^r4«?feffl-tr^v-^©M^*feo 
1 4 ] f«*Ig 3 * fcli 4 |E*©«M*«»ffl-fe 

SWB3H*3SS:«rit1-6#S©rt» flt(E»*tt«9KSr* 
trJS»W©MlwH:SftEJSl»^i: LTB8!SII& v 5rfflv\ hm 
BJR*tt»W*^* ft^!S«»©Jil-J±flWEIS»» t L 

ximm%iv.n-<Dmm un t ^ommmmm t zm 

«HE*Pff©xeicJ;oTSf^©^«tl-J*»-r5BR. fes 
I ^l4K*PBE©XS©«lc*DlRl*ff * 3 «S»«feffl-k ^ 

-9<Dmmj5&o 

[IS*^15] '><t<i'b«BD3J»P>BrS©«$*-e© 



(3) 

3 

1 6 1 ffimitmm*. < t 
im*«i8] mmwrnt. mmmnmimwLxm io 

£^£LfcM«too 

[00 0 1 ] * 

Hz -> 2H* + 2e" 

(1/2) 0 3 + 2H* + 2 e" -» 1 
H 2 + (1/2) O* -> H-O 
[00 04] (1) *t4BE«tcj3lt5R^S:, (2) it 
lillSlCfcttSRlS^L, IMftt LTIi (3) it 

mt-M* * icftfk $ -t? $ fit T-ii!t^7K i^wLt 

[0 0 0 5] roj: ot£%*ffi.l&<r>fflmtt.. f§i&t£fr9 
ST-fim&Sftlc: «t oT±!E Lfc J: 5 C 5 

fSisi(iiiT-{i±f2 (D ^©s)ST'4i:fc7'n v>imi£ 

#*£LT**ttjJM£TLTLi5©«'R< , fci!>l;:. HI 
^fSKfc^TiglSLTL* ?r ir^foSo rroip/j; 

50 
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[0 0 0 2] 

m<D-mxb&mftmft*mm®mm<Dmfexmn-fz> 

[0 0 0 3] 

- (1) 

1=0 ••• (2) 

- (3) 

[0 00 6] &}b\ ±12 Ltzi. 0 \Z ( 1 ) j£<DKl&X'§i 
[0 00 7] fCtm «SS*»S:«J«f 5MS«5fflJ 

t * < c ©a*ttiaj«i; i o T3f swats* -esto^ns 
tas-ets. ffiaLfc@{*K^T-a^»«?fei4 N mum 

[0 0 0 8] -tr^u— «fflfjI*-3K>4Sf©j:5ii: 

5 Sr«ftt-5i:V^*ffi#«fflS*iTV^*:. r© 
49, LT@*oT*'^.»ftSS^iV^T-L* 0<D& 
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[0 0 0 9] 

5„ -tr^u-^lia*Six5«-*-fe^Srie5iJ^S5-t-5 

§j ►» m z itmfc&m t & 9 , ^5gxe^m$t & s t ^ 

5 *@ * 0 ©ffiT Lit^ h © X fo o fc 0 
[0 0 101 £/c, ^«J;5l--M*i:^5*S(-«toT 
g[7k&g£tTft ii, -fcr^i/-^©aiffi, 

Ed $ fiJlv ^ ^ 5 mm t *> 5 . 

* ©jjftSg icffi L X v ^ T^TKtt^^g ftgMilc l$m.7k&® 

$ *i * ^ n i ic * 5 . 
[ 0 0 l 1 1 *3SW©^tt^ja^-?u— *©§{jg;£8: 

X©Xfg£g1-.5 r t < , **tt*fr£*8N;:ffln 

T\ a^tt&ffiifc-fcA'l'-* c tlrg^t 30 

[0012} 

?iS^<75^ic ; fflEL.fcJ^«^f^P/±LT@fe5Xg^ 
[ 0 0 1 3 J y±©J; 5 l::«j£$ftfc*3BW©*MsMMfe 40 
[0 0 14] ;oi 5^f4m?&ffli?^^-^<DKit*- 
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fcD, rco|fe^-&K^$r|iJ?)St5fcft<OX@SrMfcigL 
[0 0 15] *«W©fBl©«!*M«&JB-tr''*l — 

Ltf 2 ©ApflEWXflSrffft 9:t "CM 3t«^0?S(ll5 
[0 0 16] Z(DXo^m-k\at, ^fcftzkttfcK&fi 
^ © "HifiK JgSW t » L T ^ 2 O AlSO Xg SrtT * o T 

[0 0 17] *«M©»i©«MsFtt»ffl-fc^u- 

ffiJS»^**nffiUT@*sxe(ci3v^T, gfr£©&SlF*3 

T\ BuEMTRttt/® * * V ^JS«-*f*» b * 5 « © WAS 

S*3t£r7&* U K^S^tcjfM ' Lfc 3 mm&ztt LX 

[0 0 18] r©J: p&flffiSct-fixW:. #ir/-?^— ^fi 
SiJ©fi6JKXS^^L.fc*nBE©XSI-j3V^-C» «7Ktt!fe 
HSr-&**v^«-»*»t>*5*©P5«IK:azktt«lR*# 
trmWftfrtt %m *mSi Lfc 3 LTjDflE£ 

r t tiott^ u-^^ft:©*SC®0t*5ie* LT 
[0 0 19] *^BJ©^2©^i|S|-mffl-fe^l'-^©K 
*«x.fc«MSf«ftffl-fe^u-^©»ig*ffi-C*>oT, ml 

$Jxfc3S*®*rJKfifcU, HUiB3S«ii(^LTHfitE*P 
[0020] «±© i 5 fc»f£SjT.fc*SESU©£ 2 ©^ 

F5:ifU 0f^©JK*©^artfcfcV^-C, H«fE#Si* 
ttv— h4s-t©ja»ffi*>P>aaKR*tt'>- h(c«toT^ 

**ifc3Jiflt®s:»^L, z<D3mmm\cttLxmm<n 

[0021] r©<te»^r4tt^ffl-fe/-?u— ^©Mif^ 
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.tut* . jiie 3 mmmzB®. Ltjm&t:mfev>&. 

m\ftX°MI£l$,Bi-&tztb^ rt^(;:l4gi7Ktt#iK£"£WL 

ffi#i|*LTL* 5 5. *fc. & 

©•tn-PnSr : J ; if)i'-httl-rit»LT*3<fc«) % $IzM£ 
Vonz-atrWMnvm k «*tt»K*fr * ft v *m*m© 
S ]!S*m©Bi9»i^i6S2&£ 
fc*5£v^3&*S:fM-5. JSWfttr'J'fcv'- 10 

5 r i ft < ±1E 3e«jSS:»fig1-5 Z t 3 0 
[0 0 2 2J *&W<D%l(D-t/<h'~—$'<D$iimJj 

9 5 /5r£©StffiAaX £JS L XffifeomVtfc&M-t 5 
z\kkLXhfa\ 

[0 0 2 3] r©i9 4t/^-^©lilMli, «8*ffl 
r©JBtt»S:*PJILT@ftT^«rii^«|5WS:f^HL, ^ 20 

^i/-^©^ffi£gL7Mfc£*5£^#ftv\, t£o 
±E*9WDX©&tc;!i1-&7Mfc&3©I§K:<fcoT 
9 ^{ST LT L£ b Z. k t>ft V\ 
[0 0 2 4] Sfc, 1£%m<0% 1 £0^®ffeffl-t^w — 
^WS^^ffildfcl^T. ml!SMW^^iD)ILT|gfe5X 
SlwJ;oT0lfS©^tS©^n y^fcfEHU R^d ? 30 

[0 0 2 5] Cl©J:5 4ttMSME»flH?'*l — ^©Kit* 

i[lX§rigLX^Oft^lijS?fJ-r5o -©<£ 9ft»-&iC 
14, ^Dy^Srf^»i-5IBlc:f ftJBWIsHcazKttSWS: 40 

r «Dg*ftOfiiCf|! p XglC J; o T#©£ t)«TL 
TL*5^t tftV\ 
[0 0 2 6] *fc. 1 ©«#**«*✓< U— 

Mm<Di.mmLxffi3E<DBmzf$.Bi-?>^k 'k txh 

&\ 50 
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[0027] ^© <fc 5 ftllBW«?feffl-fe^^-*©«5&*- 
U r©I£#&£ADl£LT@*T0r£©*t£© 

m^<oBm^B Ltzm^ts* \s—#izm l-c«*a:© 
[0028] *&m<D%3<Dm&wfom-t'*i'*-fi<!>m 

W-T 5 iSft £ ft* £ * 6 r k £ S b i: 1" 5 . 
[0 0 2 9] #±©J;5fc*jS£ft;fc«**«ft;fl*/<w 
-*©8lig#ifcM\ ISWWSraBE-f 5XSS:^^ V '>ft 

[0030] r©J;5 ftj»W«ft©S{ii*ftJ^ ±ntf. 

^7ktt^H(4JDE©X^T'fflv^^l^(-M»$-ti-TtD 

ft<, JF.W©ilK* s ^tft2) t^5Si*5r$-r?>„ 
[00 3 1 ] *^K©m4©^!fif«7&ffl-fe/-?u-^©K 

©ADSEWXglcfit bT9f3t©»ttlwj*»i-5«8»«Jfeffl 

ic^sot, mm2<DMj£<DTMX'm^&%i<niftm 
[0032] u±(D£?\zm&zfritiim9Mm-t'*i' 

&APJELTH»T^fiSJBSWf«:f£8IU |g2©ADJE© 

xs-effli^^sortaic, '>ft< t hmfeomfrum 
<DMj±<Dj:Mizm Lxmfevmmz&B-t % t mzmm 

K:a*tt»ffSrf+* $ -BrT ir^ U— ^ SrMJg^- 5. 
[0 0 3 3] r©i5*-fe^^^©*!ig*«felwj;4i 

P^tc, a7ktti»Jti4*llJE©XS-Cffiv^ASrt«i:ft* 

< &sjjsft < , s^©nat^$£ t ft -5 1 
fmmt&nm-r s fc »is*t»©si 9 *v t ft 

9, »ld**©-fc^u-^SrKit1-5BSlci4W*ltft 
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So 

[0034] *%.wv%5omnmm%±<><i'-i'<Dm 
jgiisfeii, mmtm+nBytizmM Litmttw&iBE. l 

[0 0 3 5] Wicoipfcfll^^HfcMM^mftffl-fe^u 10 

[0 0 3 6] roj; ?«^*Miffl-fe^^-^co^it^ 

ft5 0 *2 0*PBEwiaic:ftfc*oT«*ttift!ro 

[0 0 3 7] *5SWOf54*fcJ4SE5 0ilR^«*ffl-fe^ 

[0 0 3 8] :oi?/ii-&i;t), Htmi-'Fi&afeM* 
ttftSria^-L-TiK &gas*^;fc*JK#S©fIS!a s 3&fi 30 

[0 0 3 9] sMBWOffl *V^L!R5©j||8tsf*»ffl-fe^ 
B8> fe<5 v ^tt&^ff ©Igw&lcaDf&Srffft 5 - t i: L 

[0 04 0] *3S9!©#5 1 ft^ L|g 5 40 

*ft-C*>5wtifCt6v\ r©J; 9ft®^l;:i4. SJ 
%£**iJ fcJB * S £ * < flDEE SrfT* 5 fc'tt -em;e©;g 

£ k zmz Z k 745 T-^ £ o 
[00 4 1 ] *%m<r>% 1 *fcliff 2 ©j»»*J6flJ-fc/< 

tt^® * ft v >« t ^f, ft 3 me 3 mmm zitm-r 5 

v\ BufeS*:tt#iH$r^Sftv^W-fro®lcitBfitE^ 50 
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[0 04 2] r©J:5<C*&l-»4, «*tt*K«r-&trJR 

^u-^o^mttijsaftbnsrtisjfcv^ lot, m 

(StsrtiSfl, -tr^u— * ©Affile *5I^-Cjfe#*« 

ft v ^tm©Ji Id (lUtrlEJS Wff t L- TUB SSSMBfiJlfl-©* 
*Wtt£M£©S^flittl»Ji£ SrflH^Sfcft. ir/<u— 
LT5fc#ft&«£-$«£-f 5^ fciP-CtrS. 
[004 3] **M©*8l^fKfeffl-fe^u-^r4, '>ft< 

[0 04 4] J^±© J: 5 lc«fife$ttfc«Msf*}ftffl-t^V' 

r. © i 5 ftir^ u-* &m z-tz HffiWMlz «t o T^fl:^ 

[0045] mm^mM-t, '>ft < t hfemtt 
o fmMwmM^^ i — 9 (4, ^ ft -a -t u 

ftt*lc-?-(7)44fflv^r i^Xt-So 
[0 04 6] 4fc> ^(cfc 

fife'b»®T'fe-5o r©i ?ft«-g-lc{4, ^jg$B(v:ii^7k 
[0 0 4 7] *^?(3coTO«?i!l(4, *»Kg^r. K«8 

So 

[0048] 4JB»*ffiTr±, ^moiijf^ic t 

t> ft o x . W&k J Z'*i'-f k ©ibjc jgrfE $ Jxfc ^^ffi 



% 



11 

[004 9] 

[0050] i o J*. B(*i«^«»es!^«s 

t;H 2(4. 1 2*5iV*y 

5. 

[0 0 5 1 ] TV- K2 2*3iU5*y— K2 3(4, Wl? 
^^^«igSr^bi-flW^«^oo N Ty-K 2 2*5 

±tf#y— K2 3 ££>rai;i, jjSifsf^ioiT/igit^^o 
a£!SSr^fiK-r5o 7y-F22it/^-^24t^p B l 

fcf4«m#*8E8&2 4 PasjgfifcSftTioO, *y-K2 
3H^l/-^25 t(DrBl(C(lS$ft:^^V; : TtJS2 5 P^Jg 

[0 0 5 2] r «»S^2 1 (4, BttffiiH 1 ** 

4r*i"o *H16«T-tt, t7^y§ Cr^sKvttR) 
3M£JBL/c 0 W&KBI2 l<0*ffi|ctt. LTcoe 

Aldrich Chemi 
callt Naf ion Solution) SrSfiiS 

jdl-c*-* wtu mmwm2 i±ic** 

ffiRU r©i/-hS:WBft»2 lJilc^u^i-Sfll^ 
[0 0 5 3] 7y— K2 2i3±l«7y— K2 3tt. *IC 

j*$nxv^5o ft*5, *Hl£W-ett. ry— K2 2fci 
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{cxv%mir2>m$iht$mxh?> Q 

[0 0 5 4] t/^-^ 2 4, 2 5(4, ^^FSig^ 
*4SBti\ F'J;U4\ $—#>&J£ffiLXtf*^mi&k L 

gSEi£Lfc«fc5K. t^l/^2 4IJ7y-K 
2 2 0SffitT*«S^^SE!S2 4 P?:ML, -fe^u— 
* 2 5(4#y- K2 3<0*ffi£T*iMt#;*iffiK2 5 P£ 

10 y^3 2W£mfl. ^j5IE!SS:^LT^a;««S{c 

*njfeWT^yya3 2commtm^ir^m5[z^ 

im>K m5\z^Bm^$Z>h<DX&f£<, Mx-lX; ¥ 
tlttgt\ 4fc. ir^u— ^ 2 4, 2 5(4^<£>^H 

(4«^-t-S 0 

[0055] jeji±. ^naiii o<om^mm;xhz>w± 

20 /H 2^*/£lCO^T8ft9JLfc 0 ISClfltftl 0 k 
Ltffl*4T5t#t(t ir/Nl/-^2 4, 7/-K2 
2 , m^?S^2 1 , *y-K23, ir^u— 9 2 5 (OKI 

(noon) , ^(Dmmzm&Kx-^^mfatetfiz 

X Vfflf&,£inZ>MW&2 6, 2 7 §riEM-r-5r ^(^J:o 

[0056] 1114(4, mmmnii ozmtiL-rz*??* 

fMt5t/<l/-^ 3 oco^^^^t-^niTfoSo 
30 I2 3-CI4, T J—Y2 2kfflfctZ>-t'<^—# 2 4k^ 
*y- K2 3 tRS-TS-^^^-^ 2 5 tSr^itT^^ 
Lfcri*, Mttffil Oicjo(t5H^co^^^^Sig(cjo 
^Tf4, H4(-*i-J: ?\zWim\zl) 7*U3 2 £ffMLfc 
-fe^U— * 3 0^ffiV>?>tlTl^ o t^!/-^3 0t' 
(4. ^^K-ffii^JfM^tl^y y'35 3 2 (i77- K2 2 <t 
orplT^^^/^^2 4 P?rML, teffilCff^Sixfc 
yy«3 2(4Rg-r5*ir^l 2#Ii5*y-K2 3 
irorar^t^»t!5 2 5 PSrJg^i"5o rtoi^ic. 

^i<0iffiiiS:»|»l-r5SaS:**:LT^5 0 hkX9. 

*ir/n 2&mmLx*?y?mm$:j&f&-tz>m, 

4t\ 

[0 0 5 7] g]5ic;^-f <fc -fe^U— ^ 3 0(4^^> 

mmmz, nmtfxiL3 3, 3 4 k, k^^^tl3 5, 

36t, ^*PtK7L3 7 te^Ltl^e IK^ftJft 1 0 
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mc<mMMll&l 0<Drta5|ci5^T. $MSf#*?L3 4l4 
ittf*W&^~*-fr K4 5 ^t*"^?L3 6 l*mt 

[00 5 8] ±te«^Sriix.s^«?t& 1 0 <n 

mm^^xmm-r^. mMmmi o^ma-im^ 
BMtfxm&mmtfmii ^tiTts 9 , mmmm 1 0 ic^ 

LTTk^^^-rs^^^cttl&^fT^p,, Mil 
-ywK4 3 SrSS LT#¥-ir/H 2<D^^^»£S§2 4 

1 2»^^^»ft?S2 4 pfrb, ±.mM®#*mm-?~ 

,u K 4 4 Srigii Ltllfllft 1 0 fl-CD@?£<7>8Msf# 

[0059] mz< &mw,i& 1 0 <D$\-matffi7£(Dmit 

5 L-c=&*-fe^ 1 2 omtjj*ffi& 2 5 p tcg^ 
mfer-tonttifcfc&fgitzmiktf'xi^ &iih?/h 2 ok 

4 6^SLTTOm?t!ll O^-cOBfr^wK-fk^^gNttJi? 

[006 0] 1 0 14. *S?KBI2 1 Ctt 

Ofrh 1 0 0°CWSStEfflTilte^ti-5 

g 2)5 Jb H- L jg r 3 w £ K C tz #> I c ftip zK i ft X v > 

5o ft*P7kii. mnmmi o<D^m^m-fbtitzm^<D 

^(D'&mnmttii on^mzwt^hfitzm^n 
[006 1] fcfc, ^^wg^m-f a-t^u-* 

3 0<7>i?ig;£&lco^T!ft^1-£ 0 H 1 «**M0iJ(Oir 

3 ozmm-rzm?-$:mt>-fT.mm, n 2141a 
mxhz>„ nm xgnro*fi»c, ±i^isroi 
u-? 3 0 %^it-rsici4, t^mm^nmm^ 

ti.0 Ury/S 1 0 0) „ r<73MW«&*»PMl4. 

ftv^igtf>?&£ (SiS^fj 1 0 o°CHg) 

1-5 (ftArSi^i^) r klz±oxmm-fzi\k&X' 



(8) 1 0-3 9 3 1 
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[0062] mTk&Vont Ltfft^^i?ri 

mmmi oizm^i-^^^^^^Lx^x-hn 

I4*&i\ #lx.f4\ IHfc^*£rai*©SHfc*9T?fc3*i7K 

[0 0 6 3] ^cD^TKtt^iKil, *>-X>-1f&MlzttLX 
l~5 0S*%i:45J:'5^*Dx.5. iDx.5^7Ktt^K 

ti;j;otg;5t/^-^ 3 o^^xwmmigfetwii 
[0064] aasMkf&wflgtt* MjeoiB^j-jpfRi-tsz. 

t ic: J: o T IWBMkRiS S: e w i-«t flg -e *> 9 . * - * 

*lr±S^Wf4i-f 3 0lc*f LXgf^wS! 

14, H^JT'f4*-*>|»*IC*fLT5~2 0li%i 
■ftSJi^S-L, ^m?t!ll 0<7>31te®gioJ;t/^m 

/L-^r Yffimm&m^zzkisX'tZo -ts<u-$ 3 otc 

40 OSritLTt^V 

[0 0 6 5] *fc, WW«sH&5|5Srn«1-5fc*!>lcH:, ± 

[0 0 6 6] ±ELfcJB»»©aM[i*Kl4#*i- 
50 $H4$*Wt>co£fflWc/J\ wtvf3<0«-tt^(4. KifiL 



15 

±E®TOfi 1 ~ 3 0 0 M mil 

[0 0 6 7] :©i 5(-LTPSLfclSW^*?r, 13 

0) 0 ZLZX\ ffiflEO. 1~2. 0 t o n/c m ! iZX 
m2^<D^<D-}j^\[zy , u^-fi 1 ^tx (^f^Sl 

2 0) . &m<DBmzfcztzWi%.<Dmvi (^mmmxa 

S 1 3 0) . IWM¥+&mi$.-fZ>l&ftt LTUEiS Lt#* 

[0 0 6 8] ilE^X-y^S 1 2 0©7'V-^«|;^ 
§>£l 4 0-2 2 0"C©}a^®H-Cl~3 0#Pfl#ngft£- 

fcrowffft^bKjfciig - £ fti^iaSiaffl ( 8 
o~io Ot) T?^>^^IS:ff4:ofc«t, fig^^tv 

fc-t^l'— ^Sr^f^OiP^*FrtT*l 4 0 — 22 OtT-3 

0-6 0 0 &WWmtZ> z\ £ I- J: o T!RSMbtt«JII©fl 
SUb^ft^ -fe^u— ^ 3 0 -5 i: LT 

[0 0 6 9l ifELfc^U^jSJBSrfTfcpttfc, #S 
5 0 ft £>£M 35SJ^*t3N-*&* K m. V & * iXT y U * frft 
totL5h fiE^ftfc-fc^U-* 3 0 ftld^W^g 

iOi9l;t^u-^ 3 0rt»SrHai-5Stja^^* 
M#*£^b#*i<HST5ir^- ? i; L 
T©«a^afttoix-CL*5*5-tli**)S. Sot, 7° 

[0070] z(d& oizftmLttmMm(D-ts<i — * 

3 0 izttiit, ^3 0 £«j*1-S.hieStttsM& 



(9) <8f,§¥ 1 0-3 9 3 1 
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Hco^OXgTSTKtt^Sl-ioT-fe/^l/-^ 3 0± 

*fe»*K«r» J 9 5&6H«;0dx£-?t ft 5 \, 
[0 0 7 1 ] -fe/^u-^ 3 0 it. mmtzi-fX't£< 

Sr^-f5„ ft*5, CWipft^HfJjT'tDgiSli, 7/- 
20 K2 2fc»LTt0f^co^7K^a^Jfe1-ci-C'J; 9*: 

[0 0 7 2] ftfc\ ±|ELfc-fe/-?U- ^ 3 0<Dm&Jj& 

^^■^co^^^fti^sf-fbtt^flg^iSK-rs r t ^if 
30 f Ll\ 

[0 0 7 3] ±!SL/c-fr^u-^ 3 ocD^if^ 

[0074] »?siiiftii^*M«-o-aT'fc <o , 

40 MmLxftmzB&£ittzm%i<om+x'ib?> 0 -<Dto 
tm&w&mm& initio rawigs:^ l-t 

VMc^^oT^SlcS^^-arSr tfrX-^Ztzib. ± 
< , ^^^.^JF^fcStMifiJcJf^lciafifegLTSi^b 

v^#^-fcf4S»«fl;tt»J||Sr*Pjt5iK.Sli4< , B$J£ 
50 ^W^©M*^^ffl^S«^-|cimaLfc0TS<Oi^ 



ft 
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immm £*n 5 1 © t -r 5 . 
[0075] ±em 1 nite^jT'ji, -f^^^M-nwM 

6 -fc ' 9 <Dft$m £ fc *K £ $ * 

SCiri: LT<i>&t,\, »TC, rcOi 9 ft#tf££g| 2 H 
ffi0>Ji:LT^-r o @6li. ^2HJ6^!j<7)-fey<U-^ 3 0 

*t^H&*wiiKro*j£;5 s ^ l IMS^fi^ftoT^-S,, 10 
[0 0 7 6] fg2JUfc0i|T-W\ «7ktt«i5t!SSjS^$ixfc 

SrfflSU -tvt>lrSiJ*(c^5 0*!C3fE±*-r5o II 6 [C 

l k, «*14*SEfc£*ft^;fr-#i'i&* 

>$5fc^b ft Sfg 3 1 5 3 k £ Z <7>Jliff -CAW 5 0 l*J Id 

^l/^fig^SrtTftoXgf^^O-fe^Nl^— ^ 3 0a 20 
(H7#I) «r#5. 

[0 0 7 7] i-T\ X-#>ffi3ikLTtt, MlMM 

-f u * tfJBH* idtifijf f fcttWJig £ -BrX 7" i' * & |c 
«flstt*Mi*s i i/r com 2 Hffi^ijT'ffi V > 5 ffiTktt^® 30 

[0 0 7 8] r«J: 5ft^2Slffi#j<ai?^u— *©£Sii 
Affile .fcfttf , *iB«C»^^»t«7ktt*KSr iSSE £ -frfc 
t/^-^3 0a5rf§:im5. ctDj; 5ft-fe^ 
U-^ 3 0a 10a T'fi. Jg 1 HJfe^J 

Kit-fS^ t^T-#5„ -CT\ -ir^u-^ 3 OH:, ± 40 

m&m <9 It V -f -5 k V fc Xg^ £ 4 9 , $l£ 

ixP>Oie-C»ii«)#S* 9#{&TLT 9 ^ t 2 5 ft 
iott^U-^ 3 0±coy ^S53 2 coDflg|5?r*V>T'L 
<. S»6tirS8ftJfe»KK^giJ'?Si5««ADX 50 
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[0 0 7 9] m2mmm<D±^u-^(Dmm^m 

|C<ttLli\ -fc^U— £ 3 0a <OrtgPiC!S7ktt#)W^Sft 
£itftl^ k ICi <9 , ±/<U—f 3 0a F^gf5T'(i*-^ 

[ o o 8 o ] gEifi L/ct ? ic, fcmw&k \-x&mm%i 

£-^^fe5^\ fS2mMM<D±y<V— 9 3 0 a Hi 
^®Kcoi|^: [c o ft tfs 5 SzKtttiW S: -t co S5Ji (irSft 
S * ft v ^fc ft, ISttWl-jS-g-f -6 fRHSftttWJlS SrJt4» 

^tffigiSrlt****^ -fe^i/-^ 3 0a -ei*H*tt«j» 
KSrJDxfti/^i/5^, An^SHfta^tttWIIJIfrli^L 

ft§ 0 Ccoi^ld^^ttWSIS^ii^i-^ticio 
T, -tr/-?U— & 3 0 aco^ffS:tii-r^*s-C#5 0 ^ h 
{C, -fe^U— ^ 3 0 a CD^^ii1-r i^fj, 

^ 3 0 a <rmm.ft.ip njmt ft 9 , $ ^tc, 1 0 
a £#©*steas "rig* ft*. 

[0 0 8 1] r r T\ -fe^ ^ 3 0 a co^ffili, ^=pf 

tt^Klr?l?£1-Smig5 lfcJ;UtSg3S5 3(4*^* 
asivv, ^ftWicti, m 1JB5 l JoitJ!Sg3S5 3(c*J- 

0 a 1 0^-ct) 1 £XTk-fZ>Z LV\ 

[ 0 0 8 2 ] Lfcjg 2 ^*0iJT-(±. tl5 0 ^ fcJK 

TKtttiS L ft v i: e> j£ 5 gE^ Lfc 3 *«iS?r 
r. t k LtziK &**tWR&Sm-r Z>1?FM®® 

/±^coxsicwr5«BKt>»®T-fo5 0 rco±5ft« 

[0 0 8 3] STfi^lC, a*tt*RSr-&W-f5a*tt 
h 5 6 t«*tt*K^*L4V^«2ktt->- ]• 5 

[00 8 4] h 5 6 f4. Wii^m^W^^ 

©J: 5lcLTff$**)0. 1 mm<Dg|7M4->— h 5 6 Srff 
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^fr L ft V *JK*m»* tlBEfil0gLtff$ft3mmC* 

10 0 8 5] 0 814, ^3HJS0i|<D-fe^U-^ 3 0 b 4: 

!2S*tt->- h 5 6 fciU^gtTkttv-- h 5 8 ^rfiia-g- 
fr-ttrT, #^7Ktt->- h5 8. £ 2#CW|&7M±->- H56 
T'tt^FLfc 3 jfffiitil-W-f 5*flJf h 5 9 Srf^Rf 
5. M->- b 5 9 ©ff»fi, Ff^OHUffTSfe-g-to* 20 
t 3 hSrAPBEi-Sr tCio-CffftJ. tfci 

- h 5 9 Sr»J«i-5 JPff Sft® I k+± Wflg ^Hft^ 

[0 0 8 6] &51M4, ^i6llg->— h 5 9Srff^-T5 
Hfj£l£ttx.T, OrtlCfc^T^TKttV- h 5 6 jo 

tt->- h 5 8 ar 2 &»g[7M4->- h 5 6 T'ttif Lfc 3 Jf 

[0 0 8 7] rcOi 5I-LT^5 0rtT'±te3g«it 30 

£rff&v\ -k^'u— * 3 0 b ^SS!5gi-5. H9I4, 

<fc 5icLTM5t^tufc-&/^v— * 3 0 bWWS^IilT* 

[0 0 8 8] £i±taWL^3HJS^K»-t/<U-^ 3 0 
bioiUHr^u— ^ 3 0 b&ffiz.Z>1%mWMl 0 blcj; 

fc7k?g/i s S*ttw»SSS^Slc:^^tLT#7k$<xB < ft 

* 7° -r 5 x^ic j; o xmfcmmiz&m £ ai s fc 

OStofc^l-St^ofcXg/i^giftt), MfeXlM.* 

mmmm^(OTMt^^tf£^t^tii^, znb<D 
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-k/*u— * 3 0 b ±<D V •?% 3 2CDPflgB£8^T*L£i^ 

3j&M#ftV\, 

[0 0 8 9] *fc, %2MMM<D±'<l'—S' 3 0 a £13 

Jgfii$7hi*<-f 5wfciSS-?#5 0 -fft;b*>, -k^u-^ 
3 0b F*jatli««fiK«>*^:fcofti6S5«zktt*«S: 
i££Lftvvfc«>, K*W&wit*^*£<ft>5, ^mtt 

a m 2 mmmtmmiz 
ma. zmmmmmmz ftft imtz-t 5 r t # pre t * 

5/c£>, t/<u-^ 3 0 b<£>3£g£|«i±£ii:5r t^T- 
^blC -k^U- ? 3 0 bO^S^ii-r^ bfr 

•k/^u-^ 3 0 b*ffix.zmnm&i ob^oisft 

[0 0 9 0] * fc, % 3 HJg^Jro-b:/^ U— ^ 30b (DM 

tS5 0fe:SI«-r5S«^Sr^*v'-h^LT*5< 

left ft 5 r ttfSnrt&lcftS tv^am^t#1-5„ ^ 
5 0 fc£*-r 5 JKtmoBl 9 ®v £ ft 5 r £ (4, 

•fev-U — ^ 3 0 b^^KcKit-rs^lc^ti^rfUtft 
5„ *fc, ±teS7ktt->- h 5 6 ±5 J: h 
5 8(4, fMS5 0(7?^# ^(C-g-fc-frT^LTt,^ 

[00 9 1 ] r r T\ -k'-? U— ^ 3 0 b 14, ^2 HJfe^ 
©t/<l/-^ 3 0 a £P]C< , ^ro^ffilCj?f£«il7k'ft 
^«^T^tL(4"S:< , ±IELfcSmjgfet(Oii^5rffl]x.5 
^m^g^ii-ra*^^E^ic#Slc(4, ^TKtt^H^r 

^2 mmmmm. ±3E»*tt->- h 5 6 ic^-rs 

[0092] m3mmm<D±y<u~^(Dm^ 
sic ijxtf , ±te Lfc 3 mmmz&m 5 0 ^ t-apbe^ 

-fSISJC, ^7k14->— h 5 6(C*5CJS y ygj5 3 2 b<7?fi 
Wfc#J&1-5ffi«-C*)5«ffiKttS|J 5 4 as&fg 5 0 (OM 
Wd«o-C5ltjgtf**l5. yya5 3 2 b» 

mi->f|-J^1--2)®«-C$)5^?g^gB5 5T-l4r«Dj:3 
ft?!t^tf LO^j{4ADfct>ftl/\ *:<Dtztb, at}*±^ 0 
fc-k/<l/-? 3 0b T'I4, 5 4 T*l4SzM4<D 

^TKttfDg^M^iX-SCtlwftS (H9#bs.) „ ^co 

mtfms sx'i-tftfttemfcmm&zti. 
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[00 9 3] ±fE^2tJ«t^3HS60ijT-Ji % Affiled 

[00 9 4] mfc&<D$Jk&<Dl§\z&mm§8$:Rl^Zti: 10 

5 7!: ft, ««Sfit©**Ko«iJ5«*tt4i9WSriS^L 
X <>JI£#w*«Jft8i;#*# < * 9 5 k #ftv\, 

IrflDflEfiSc^LfcfcWj; 9 t&g^iti < &5fcft, ftgBSr 20 

[0 0 9 5] m& Vtz% 1 ft <^ Lfg 3 |dS#ijT-|4, M± 
fig^-f 5 Btm rp {z =f- ft $7kt£^1C £ L T *J < « j$ 

%imm%m^m-t^z\k t-cts. wTtdfums 30 

WiLT, &^te:^ftS5!Kt4^fl£tt*£*T:fc< ~ i 
icioTSffit^TKtt^Rg^^fiJcLfci?^^-^ 3 0 
c ©K&frffi 

[0 0 9 6] H 1 014, m4HJ6^Jlciott5-fe'/-«^-^ 
3 0 c(Dm&1Sfk^mt>irTMmX'hi> 0 H4T-I4, m 

■f&l&mWmiM (^Ty^S 2 1 0) ir^&oT&S! 40 
5 0U3i*tt4Ml«rtt*£-fr5 Ux^S 2 0 5) „ 

zzx^^mfrmzomm 1 lst 3 mmmx^ t 

tt4MHiBr£©*f* dc^TA^-vM?) [Z^ 

#>®Mh S t M4#gc $ -tirT , 5 t M3Mtt t L T 

©ffi©fiMf»*SJ:t«fea5 0«r£K • &ffc 3 

?30c l^gLfcirtO^Sr^S-t'S^S^ftV^ 50 
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[0 0 9 7] 0^«7ktt*RS:W3S$-e:5fcjf) 

fi^ft&Sofc. mi ii4, £s 5 osrmjfci- 

* s T*#5o M5 0W^fS4 9ll -fr/N°U— ^3 0 
c*ffi(cffM^ii-5y ^3 2 cleats Lfc^ftWMCj 
Sr^LTJaO, ^7 B ^-^tLfc^*tt^R(4, 
S4 9<oa"ffi|»lc:tt#<##1-5*Ss mate (4tt# Lie: 

tj t a, tMt* l r v ^ i^ja t -r 5 z. k *$ 

[0098] ^ w.J: 5 *«ffifc«*tt»H*sf+# Lfc& 
H 1 2 (C^-T «t 9 (c, tfxffi&$;l&-f \) T'gp 3 2c COED 

^Kim^Ltzm^za. $LB£titz±;<u-? 3 0 
clcfeJtSy 7"S53 2 c©iOiSfB^fca*tt»H*Sf**L 
tttSii: * 9 . mnmm l 0 c $rffi^5ATfc k # (dl4^/ 

iii4, 2 c<D&n$;mfemm'9m^x®,yk&%) 

K&&Qf&<z\kk-ttit£&\,\ 
[0 0 9 9] ±te«*tt^lK^M*^-*fc^S5 0{C* 

±*-rsj^w^t lti4, mit£\i*£fR3mmwkm&<D 
fcgttft&miR.-tzzk&x'Zz, zz\x\ mmmgisx 

3H»Jtl^«(7)«i{g{k14^IS:0f^SiDx.T, JS«» 
cgififciW^w-^ 3 0 c©3ME^*(R-t-6w t 

14. *D£EfiRjgli«fflMbtt»]|i3iS»jWi-5JaftttHCTn 

ft5tjroi:-r5„ *fc, *Hi6g0*K-l4. ^5 01^^* 

[0 10 0] W±Oj:?|c:«^Lfcm4^ig^-f^^ 
-^3 0 c<OMit*felw<tiXJ4", ^lftV>L^3HI60iJ 

kmmiz, -t'<is~-9<Dmmm*&*mx-z>z\ kizx 
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*tt*KSr-&*i-5»«tSr, ^I'-ft i*©ffiiiift*£ 
tM5 0(Ctf3t£-£5fcttT\ 

< mtm©Rs#&£ k%z>. s & m*&mwte<k 
mmtm $ 2 *j ± v» 3 mmm<?> x 5 (c 

[0101] ^4*Jifi0ijT*l4, &Sfc3RzM4*5flt 

f 5 ft < ft 5 £ ^ 5 a* £ fc H 
ADBE^^ft i> *'!JtF77 

T t»< fcft. #SiJ(-§6S?tiJ^^» Lft < T 1>-fe^U- 

* e>» 9 d t t ft 5, 

[0102] ±tem 1 ft V ^ Lfg 4 H ffi^JT'li. 5 0 

^©»jft*jSfe«r**>+lSH, 01 4tt::©l6K:*stt 

S6 0*fflv^5. M6 0lcfgi|gifc#J£|31i legate 

*EKDflA©*V«tf©1?^u-*^3 1 i>m<bt%Z> 

Ufj'7'S 3 0 5, il 5#BB) „ ClW-fc^U— 
»3 KDftmZ'fmi&Bk U *a«u-*SW*3 

#3 1 lrgEi£Ufc|liS09T*fflV^c^5 OrtlcgJWL. 40 

- * 3 0 £ mm<D-ts< i/-?30d*-S5iim 

So 

[0103] ;;-e, : H6j*JB©igfcWl-5JMflsit& 
-fir it-*- 5. w©i5tB«J!l«£ll^©KiS 50 
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tm&fflv^*^!*, ^ffif&Bmutmmt&ffimfr 
mmitfcfczig- £ ft^fi^tsHT^pff^-r 

"C© ADlft £ff ft o T «HKflsttt»Jli©Sft8! tegJS £ jg r $ 

Tfrft5o 

[0 10 4] crx% *«Jg«fld!l0jt5£E^I4. »14 
^L^4||Jg0iJi^©ff^t-r5r kX\ ft&tti&Bt 
Sr#i"-5-fe^^-^ 3 0 d4r#Sr £75ST'#S 0 

PtasLfc J: 5 Iw^BS^ttllfJigttSfiHg^bSJCSrfi^ LTV 
{Sfc-y-5fcJ6iCffii±0. 1~1. 0 ton/ cm* g^ 

# £-C0rJfc©Jt£:R$:{SfcoJ; 5 ftS*735r#5fc^(c:ffii± 
0. 1~0. 5ton/cm ! gf©EMMtfI 

[0 10 5] ^©J; 5ft^5^iS0iJCO-fe/^U— 9 3 0 d 
©Mig^&tciftif. J5W«J-Ifi«l:J:o 

t u- ^ *«Jfr 5 BSfc I4*f U t ft -5 „ 

[0106] ifc, issffiwot^i/-^ 3 0 d©j^ 

::©*j^l$fciTt>ft^fc!B*t«:WftJB 

JEfiKJg-rs^lcii, gE3£LfcB^^TL3 3, 3 4, 1 
itlfmi3 5, 3 6, &£P7k7L3 7£7g/£f -Sfcfcl;;, 
■fe^u— ^SB«3 1 ©ff*,tStSrffft5*s, ^©tT^a 
%©XStc<t ott CfclTt>a#^^f?^)ffl-t--5 r £ lc 
J:91S»W©*5aiWfflSrH5w £^pj^i-ft5„ »lft 

SEH i:i*l-«i"CI-3KURft:Rl£:*s*&* 
otv^fcK), ff^a#gp^fl^Jffl1-2>^£^T'^ft^ 
ofc 0 

[0107] *^ffi^JT-i4, ^HBfiR^Kiorr-eKS 

^©-fe^U-^gi5W3 1 iC^^ttT^Sfcfe, «ig!{b 
BS#8:5ill::oJ: 5 ftfT*>fe# ©XS^ftft 5 w 

Sa-g-lctt, dt»«F©ia«lc:B8t>5>-f±BSlT*>Jfe#»S: 
WJffli-S-i^-etS. w©J;5ftfT^&#gi5l4, 
»Lfc«te©R*tti:»^'L. SO^aeoSrfflv^fc^ 

[0108] 35 5 m&M<D X 0 \z : f>ffif&&&?ft£ o ±/< 

u-9<nmmjjmt. % 2. , %&mfeixt>% 3 mmmkm 
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^jtpitiGDSgijf 5 1, $2i52, m3m5 3%m 

3 1 a£f£Mi-5 0 m3mmmicmm-t^m^K 
a. 6 0 m 3 mmmtmmom^^y-h 5 

6 joiO^^TKttv— h 5 8t^P>&5 3Jf«3t£?fM 
U JDJE^tT^CoT-lr^L'- ^351*3 1 b £f£®i-f.5 0 
?(- LT#fc-fe/^-:?gB*}3 1 a , 3 1bM 

i:Vm3MMMtW\m<D±y<i— ? 3 0 b, ±s<u~ ? 10 
3 0c i#5:tm5„ 

[0109] :©i5 4f^tk JB*m«>Si9»v\is 
•5i^53&*&*-f-<5. ±te3S#]lt?r{ix.S-tr/^- 

*fciS£-£;h.5;/i:i?> % iSAi-5«7Ktt»fr©*»Sr%fl: 20 

[01 10] iM^mmr^jiu^ts^^-^com. 

-^M3 1 cSrl^U l©t/^-^3 1cS: 
$ 5>IC&®5 0£ffl^TflDJEEj&Jg-f 5- ttiott/' 

*&&SU:{'t*£*5iett. ^ricJgWXSi:*^ 30 
dig i <£>v ixlcjoi vtfr fto T <b i t ^ 
[0111] OfcgiTk^W^fr-fS^fr^ti- 
^-arS^lcfi. f4lSWT-^Lfcj;?l; > tfjffi 

Tktt^K^^tfc-fe^u—^ 3 0c S#5:ii5»S 

c (oanmmczifo-fznfe&teuit&w. 5 0 a -t-31 § 

£ii'JDI&5Xfi£«B&-f 5^ fc3„ t>* 

[0 112] ±IE^fi£Jg<7)Xm^-atf-fe^l'- 
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mx*&sts o\^tfm£j±xm^tzh<nkmm<D®.ik'&.m 

[0113] rroi ^©»3t*j5fel;:4:n 
3 1 c Sr^SLfc^-g-tl^aic, M5 0 5rffl^T$S 

X. r©««8tt»K#5»-f5**te*ff*&tT»raH' 

# Lfc*-£-|e:i4iiJ <£>X@£;fJDx5 d £ 1 "Tixfi £ 

[0 114] *>5VM4, fMifffgltt/-!!/-? 

\zm <9m<9 l$&<attffi%.<DmmiXlTZMLX±s<l<—(r 
(0 : mmzi$.J&-?Zffil$.}:LXi>&\,\ -f *Ty 
/S310, 7.7- y-fS 3 2 0 (-#±Tgf^W^ffijDX 

as^ic^t LT^T^O^ffiADX^ig LTt/< 

f 5 IC . *3fi««&£WI- ro^* »»Sr ffl v ^ 5 ft tf , 
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